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Abstract
We present an evaluation of the strong couplings JD(∗)D(∗) and JD(∗)D(∗)π by an effective
field theory of quarks and mesons. These couplings are necessary to calculate π + J/ψ →
D(∗) + D¯(∗) cross sections, an important background to the J/ψ suppression signal in the
quark-gluon plasma. We write down the general effective Lagrangian and compute the
relevant couplings in the soft pion limit and beyond.
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I. INTRODUCTION
This paper is devoted to the study of the strong couplings of J/ψ, low mass charmed mesons and pions. The
interest of this study stems from the possibility that J/ψ absorption processes of the following type
π + J/ψ → D(∗) + D¯(∗) (1)
play an important role in the relativistic heavy ion scattering. Since a decrease of the J/ψ production might signal the
formation of Quark Gluon Plasma (QGP) in a heavy ion collision, it is useful to have reliable estimates of the cross
sections for the processes (1) that provide an alternative way to reduce the J/ψ production rate. Previous studies of
these effects can be found in [1, 2, 3]. The relevant couplings needed to compute (1) are depicted in Fig. 1.
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2FIG. 1: Couplings involved in the tree level calculations of the processes (1).
Besides the DD∗π coupling, see Fig. 1a, whose coupling constant gD∗Dπ has been theoretically estimated [4], [5] and
experimentally investigated [6], to compute the amplitudes (1) one would need also the JD(∗)D(∗), see Fig. 1b, and the
J D(∗)D(∗)π couplings, see Fig. 1c. In an effective Lagrangian approach the latter couplings provide direct four-body
interactions, while the former enter the amplitude via tree diagrams with the exchange of a charmed particle D(∗) in
the t−channel. These couplings have been estimated by different methods, that are, in our opinion, unsatisfactory.
For example the use of the SU4 symmetry puts on the same footing the heavy quark c and the light quarks, which is at
odds with the results obtained within the Heavy Quark Effective Theory (HQET), where the opposite approximation
mc ≫ ΛQCD is used (for a short review of HQET see [5]). Similarly, the rather common approach based on the
Vector Meson Dominance (VMD) should be considered critically, given the large extrapolation p2 = 0 → m2J/ψ that
is involved. A different evaluation, based on QCD Sum Rules can be found in [7] and presents the typical theoretical
uncertainties of this method. In this note we will use a different approach, based on the Constituent Quark Meson
(CQM) model [8],[9], which takes into account explicitly the HQET symmetries. We gave a preliminary report of the
present study in [3] where we presented the results for some of the couplings (1). Here we complete the analysis and
compare our results with the existing literature.
II. CONSTITUENT QUARK MESON MODEL
The CQM model is a quark-meson model arising from an extension of Ref. [10] to exploit fully HQET and chiral
symmetries in the interactions of heavy and light mesons. A survey of these methods can be found in [8],[9]. Here
we limit to those aspects of the model that are relevant for the interactions of J/ψ, low mass charmed mesons and
pions. The model is an effective field theory whose effective fields are light and heavy quarks as well as light and
heavy mesons. The Feynman rules for the model are explicitly written down in [8], [9]. The transition amplitudes
containing light/heavy mesons in the initial and final states as well as the couplings of the heavy mesons to hadronic
currents are computable via quark loop diagrams where mesons enter as external legs. The model is relativistic and
incorporates, besides the heavy quark symmetries, also the chiral symmetry of the light quark sector.
To show an example of the calculation in the CQM model we consider the Isgur-Wise (IW) function defined e.g. by
〈D(p′)|c¯γµc|D(p)〉 = mDξ(ω)(v + v′)µ (2)
where pµ = mDv
µ, p′µ = mDv
′µ and ω = v · v′. We note that the Isgur-Wise function obeys the normalization
condition ξ(1) = 1, arising from the flavor symmetry of the HQET. The explicit definition of the Isgur-Wise form
factor is:
〈H(v′)|c¯γµc|H(v)〉 = −ξ(ω)Tr
(
H¯γµH
)
. (3)
Here H is the multiplet containing both the D and the D∗ mesons [5]:
H =
1 + γ · v
2
(−P5γ5 + γ · P ) , (4)
and P5, P
µ are annihilation operators for the charmed mesons. One gets
ξ(ω)(v + v′)µ = ZH
3i
16π4
∫
d4ℓ
Tr [(γ · ℓ+m)γ5(1 + γ · v′)γµ(1 + γ · v)γ5]
4(ℓ2 −m2)(v · ℓ+∆H)(v′ · ℓ−∆H) , (5)
where v and v′ are the 4−velocities of the two heavy quarks that are equal, in the infinite quark mass limit, to the
hadron velocities,
1 + γ · v
2(v · ℓ+∆H) (6)
is the heavy quark propagator of the HQET, and ∆H = mD−mc = v ·k in the limit mc →∞; k is the meson residual
momentum, defined by pµ = mcv
µ + kµ. The numerical value of ∆H is in the range 0.3− 0.5 GeV [8]. If we consider
3a D∗ meson instead of a D, a factor −γ5 must be substituted by γ · ǫ, ǫ being the polarization of D∗. The constant
ZH is the heavy meson field wavefunction renormalization constant giving the strength of the quark-meson coupling
(more precisely the coupling is
√
ZHmD). ZH is computed and tabulated in [8]. One gets for the IW function:
ξ(ω) = ZH
[
2
1 + ω
I3(∆H) +
(
m+
2∆H
1 + ω
I5(∆H ,∆H , ω)
)]
, (7)
where the Ii integrals are given by:
I3(∆) = − iNc
16π4
∫ reg d4k
(k2 −m2)(v · k +∆+ iǫ)
=
Nc
16 π3/2
∫ 1/µ2
1/Λ2
ds
s3/2
e−s(m
2−∆2)
(
1 + erf(∆
√
s)
)
(8)
I5(∆1,∆2, ω) =
iNc
16π4
∫ reg d4k
(k2 −m2)(v · k +∆1 + iǫ)(v′ · k +∆2 + iǫ)
=
∫ 1
0
dx
1
1 + 2x2(1− ω) + 2x(ω − 1) ×
[ 6
16π3/2
∫ 1/µ2
1/Λ2
ds σ e−s(m
2−σ2) s−1/2 (1 + erf(σ
√
s)) +
6
16π2
∫ 1/µ2
1/Λ2
ds e−sσ
2
s−1
]
, (9)
where
σ(x,∆1,∆2, ω) =
∆1 (1− x) + ∆2 x√
1 + 2 (ω − 1) x+ 2 (1− ω) x2 . (10)
The ultraviolet cutoff Λ, the infrared cutoff µ and the light constituent mass m are fixed in the model [8] to be
Λ = 1.25 GeV, µ = 0.3 GeV and m = 0.3 GeV. Other integrals to be used later are
I2 = − iNc
16π4
∫ reg d4k
(k2 −m2)2 =
Nc
16 π2
Γ
(
0,
m2
Λ2
,
m2
µ2
)
(11)
I4(∆) =
iNc
16π4
∫ reg d4k
(k2 −m2)2(v · k +∆+ iǫ)
=
Nc
16π3/2
∫ 1/µ2
1/Λ2
ds
s1/2
e−s(m
2−∆2) [1 + erf(∆
√
s)] (12)
The calculation of the gD∗Dπ coupling constant for the matrix element
〈π+(q)D0(p)|D∗+(p′, ǫ)〉 = igD∗Dπǫ · q (13)
in the CQM proceeds along similar lines and can be found in [8]. We reproduce for reference’s sake since it is an
important element of the amplitudes (1). In the soft pion limit (spl) one gets [8]:
gsplD∗Dπ = 13± 1 . (14)
The experimental situation is as follows: CLEO results [6] give g = 0.59±0.07±0.01 where g is related to the constant
in eq. (14) by gsplD∗Dπ = 2mDg/fπ (fπ ≈ 130 MeV); on the other hand, in general, QCD sum rules predict smaller
values, see for a review [5].
4III. JD(∗)D(∗) COUPLINGS
The calculation of the Isgur-Wise we have described above is a crucial ingredient to the computation of the JD(∗)D(∗)
vertexes of Fig. 1b. It corresponds to the evaluation of the l.h.s. of Fig. 2, while, via a VMD ansatz, the r.h.s. gives
the desired coupling. Concerning the use of the VMD for the charm system one has to note that it is not based on the
hypothesis that all higher order resonances give contributions smaller than the J/ψ, but on the fact that the higher
states give contributions of alternating sign that tend to cancel. This sign difference follows from an evaluation via
the saddle point method of the WKB approximation [11].
FIG. 2: The Vector Meson Dominance equation giving the coupling of J/ψ with D,D∗ in terms of the Isgur-Wise function ξ. The
function ξ on the l.h.s. is computed by a diagram with a quark loop. The coupling of each D(∗) meson to quarks is given by
√
ZHmD .
The Isgur-Wise function can be computed for any value of ω and not only in the region ω > 1, which is experimentally
accessible via the semileptonic B → D(∗) decays; ω is related to the meson momenta by
ω =
p21 + p
2
2 − p2
2
√
p21p
2
2
, (15)
where p1, p2 = momenta of the two D resonances.
Let us now consider the r.h.s. of the equation depicted in Fig. 2. For the coupling of J/ψ to the current we use the
matrix element
〈0|c¯γµc|J(q, η)〉 = fJmJǫµ (16)
with fJ = 0.405± 0.014 GeV. As to the strong couplings JD(∗)D(∗), the model in Fig. 2 gives the following effective
Lagrangians
LJDD = igJDD
(
D¯
↔
∂ νD
)
Jν , (17)
LJDD∗ = igJDD∗ǫµναβJµ∂νD¯∂βD∗α , (18)
LJD∗D∗ = igJD∗D∗
[
D¯∗µ (∂µD
∗
ν) J
ν −D∗µ (∂µD¯∗ν) Jν
−
(
D¯∗µ
↔
∂ νD
∗
µ
)
Jν
]
. (19)
Here D(∗)D¯(∗) can be any of the pairs D0(∗)D¯0(∗), D+(∗)D−(∗) or D
(∗)
s D¯
(∗)
s (neglecting SU3 breaking effects). As a
consequence of the spin symmetry of the HQET we find:
gJD∗D∗ = gJDD , gJDD∗ =
gJDD
mD
, (20)
while the VMD ansatz gives:
gJDD(p
2
1, p
2
2, p
2) =
m2J − p2
fJmJ
ξ(ω) . (21)
5Since gJDD has no zeros, eq. (21) shows that ξ has a pole at p
2 = m2J , which is what one expects on the basis of
dispersion relations arguments. The CQM evaluation of ξ does show a strong peak for p2 ≈ (2mc)2, even though, due
to O (1/mc) effects, the location of the singularity is not exactly at p2 = m2J .
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FIG. 3: The p2 dependence of g = gJDD(m2D , m
2
D
, p2), showing the almost complete cancellation between the pole of the Isgur-Wise
function and the kinematical zero. Units are GeV2 for p2.
This is shown in Fig. 3 where we plot gJDD(p
2
1, p
2
2, p
2) for on shell D mesons, as a function of p2 (the plot is
obtained for ∆H = 0.4 GeV and ZH = 2.36 GeV
−1). For p2 in the range (0, 4) GeV2, gJDD is almost flat, with a
value
gJDD = 8.0± 0.5 . (22)
For larger values of p2 the method is unreliable due to the above-mentioned incomplete cancellation between the
kinematical zero and the pole. Therefore, we extrapolate the smooth behavior of gJDD in the small p
2 region up to
p2 = m2J and assume the validity of the result (22) also for on-shell J/ψ mesons. On the other hand in the p
2
1, p
2
2
variables we find a behavior compatible with that produced by a smooth form factor. Also the result from Ref. [1]
in the Table, is based on a VMD assumption; a previous determination based on the same assumption is [12], with
similar results (gJDD = 7.7).
In Table 1 we compare our results with those of other authors. We observe that our results for gJDD and gJDD∗
agree with the outcomes of Ref. [13] and with the QCD sum rule analysis of [7]; in particular the smooth behavior of
the form factor found in [7] for gJDD agrees with our result. This is not surprising, as [13] uses a VMD model as well.
As for the QCD sum rules calculation, it involves a perturbative part and a non perturbative contribution, which
is however suppressed. The perturbative term has its counterpart in CQM in the loop calculation of Fig. 2 and the
overall normalization should agree as a consequence of the Luke’s theorem. On the other hand we differ from Ref. [1]
for a sign and from [14] both in sign and in magnitude. The sign difference may be due to an overall phase in the
J/Ψ wavefunction. It is however of no effect in the computation of the J/Ψ absorption cross section, which is the
main application of the present calculation. Finally Ref. [13] obtains a value for gJDD∗ using results from the decay
J/ψ → ρπ. This seems to us too strong an assumption due to the fact that J/ψ → ρπ could proceed via gluonic
decay of the J/ψ, which is not the case for J/ψ → DD∗.
Coupling Our work Ref. [1] Ref. [14] Ref. [13] Ref. [7]
gJDD 8.0± 0.5 -7.64 −4.93 7.71 7.36
gJDD∗(GeV
−1) 4.05± 0.25 - 8.02± 0.62 -
gJD∗D∗ 8.0± 0.5 -7.64 −4.93 7.71 -
Table 1. Comparison of theoretical results for the couplings gJDD, gJDD∗ and gJD∗D∗ . Ref. [1] and Ref. [13] use a VMD model similar
to the one used in the present paper for the couplings gJDD, gJD∗D∗ . For gJDD∗ Ref. [13] uses VMD together with data from relativistic
quark model [15] to get the coupling of a hadronic current to D and D∗. Ref. [14] uses a chiral model to compute the coupling constants
gJDD and gJD∗D∗ . The coupling gJDD∗ is not included in Ref. [1]. Ref. [7] is based on QCD sum rules; the result we report for gJDD is
computed at the same value p2 = 2 GeV2 as in our work.
6IV. JD(∗)D(∗)pi COUPLINGS
Let us now consider the JD(∗)D(∗)π couplings of Fig. 1c. We write the effective Lagrangians for the Jπ+D−D0
coupling (other couplings can be obtained by use of symmetries):
LJDDπ = g0
mD
ǫµναβJµ(∂νπ)∂αD∂βD¯ , (23)
LJD¯∗Dπ = − Jµ(∂νπ)
{
g1
[
gµνD¯∗λ∂
λD + 2D∂µD¯∗ν
]− g2 [D¯∗µ∂ν +D∂νD¯∗µ]
+
g3
m2D
[(
∂νD¯∗λ
)
∂µ∂λD − (∂ν∂λD) ∂µD¯∗λ
] }
+ h.c. , (24)
LJD¯∗D∗π = mDJµ(∂νπ)
{
g4 ǫµνρλD
∗ρD¯∗λ +
g5
m2D
ǫµαβλ
(
∂α∂νD
∗β
)
D¯∗λ
− g6
m2D
ǫµαβλ (∂νD
∗α) ∂λD¯∗β
+
g7
m2D
[
ǫµανβ
(
∂λ∂
αD∗β
)
D¯∗λ − 2 ǫµαλβ
(
∂αD∗λ
)
∂βD¯∗ν
+ 2 ǫµναβD
∗λ∂λ∂
αD¯∗β + ǫανβλ
(
∂αD∗µ
)
∂λD¯∗β
+ gµνǫαβρλ
(
∂αD∗β
)
∂λD¯∗ρ − 2ǫναβλD∗α∂λ∂µD¯∗β
]
+
g′7
m2D
ǫµαβλ (∂
αD∗ν) ∂
λD¯∗β
+
g8
m2D
ǫµαβλD
∗α∂λ∂νD¯
∗β +
g9
m2D
ǫµαβλ
(
∂βD∗α
)
∂νD¯
∗λ
+
g1
m2D
ǫναβλ
(
∂α∂µD
∗β
)
D¯∗λ +
g′′7
m2D
ǫναβλ
(
∂αD∗β
)
∂λD¯∗µ
− g9
m4D
[
ǫµαβλ (∂
α∂νD
∗ρ) ∂λ∂ρD¯
∗β + ǫαρβλ (∂
α∂νD
∗ρ) ∂λ∂µD¯
∗β
]
+
g′9
m4D
[
ǫµαβλ (∂
αD∗ρ) ∂ρ∂ν∂
λD¯∗β + ǫαρβλ (∂
αD∗ρ) ∂λ∂µ∂νD¯
∗β
]}
. (25)
While in these formulae 13 coupling constants appear, the number of the independent couplings is only 5. As a matter
of fact they can be written in terms of the independent couplings A1 , A2 , A4 , B ,K defined by the formulae
3i
16π4
∫
d4ℓ
ℓαℓβ
(ℓ2 −m2)[(ℓ + q)2 −m2](v · ℓ+∆)(v′ · ℓ+∆) = A1g
αβ+
+A2
(
vαvβ + v′αv′β
)
+A4
(
v′αvβ + vαv′β
)
,
3i
16π4
∫
d4ℓ
ℓα
(ℓ2 −m2)[(ℓ + q)2 −m2](v · ℓ+∆)(v′ · ℓ+∆) = B
(
vα + v′β
)
,
3i
16π4
∫
d4ℓ
1
(ℓ2 −m2)[(ℓ + q)2 −m2](v · ℓ+∆)(v′ · ℓ+∆) = K . (26)
The dependence of the gk on these couplings is in Table 2.
7Coupling CQM formula
g0 β [(4m+ 2∆H)B −m2K]
g1 β [2A1 + 2A2 + 2ωA4 − 4mB +m2K]
g2 β [2A1 + 2ωA2 + 2A4 − 2(1 + ω)mB +m2K]
g3 2β [A2 −A4 −mB]
g4 β [2A1 + 2A2 + 2ωA4 − (1 + ω)mB +m2K]
g5 β [2A2 −mB]
g6 β [2A1 + 2A4 −mB +m2K]
g7 βmB
g′7 g1 + 2g7
g′′7 g1 + g7
g8 2β[(1− ω)A2 −A4]
g9 2 β A4
g′9 g5 + g7
Table 2. Relations between the coupling constants gk and the constants A1, A2, A4, B and K. Units are GeV
−2; ω is defined in eq.(15),
with p21 = p
2
2 = m
2
D
and p2 = 2 GeV2 for g0 , g1 , g4 , g7 and p2 = 5 GeV2 for g2 , g3 , g5 , g8 , g9.
In this table
β =
m2J − p2
fπfJmJ
ZH , (27)
and explicit formulae for A1 , A2 , A4 , B ,K can be found in Section V. These results have been obtained by a VMD
ansatz similar to Fig. 2, but now the l.h.s is modified by the insertion of a soft pion on the light quark line (with a
coupling qµπ/fπγµγ5). Let us discuss in some detail one of these couplings, g0. The numerical results for on-shell D
mesons, in the soft pion limit as a function of the J/ψ virtuality show a behavior similar to that of Fig. 3. By the
same arguments used to determine gJDD in Fig. 3 we choose p
2 = 2 GeV2 and we get
g0
mD
= 125± 15 GeV−3 (soft pion limit) . (28)
In order to include hard pion effects we write the general formula
gk(|~qπ|) = gk(0) fk(|~qπ |), (29)
where fk(|~qπ |) is a form factor. We will discuss it in the next section. For the time being we report the values of all
the coupling constants in the soft pion limit in Table 3.
Coupling Results (GeV−2) Coupling Results (GeV−2)
g0(0) +234± 45 g5(0) −274± 49
g1(0) −235± 38 g6(0) +104± 16
g2(0) −126± 19 g7(0) +30± 5
g3(0) −252± 38 g8(0) −106± 22
g4(0) −165± 25 g9(0) −63± 37
Table 3. Results for the coupling constants gj(|~qpi|) in the soft pion limit qpi → 0.
In computing this table we have adopted a criterion of stability in p2 analogous to the one used for g0. For
g0 , g1 , g4 , g7 we find stability at the J/ψ virtuality p
2 = 2 GeV2. For g2 , g3 , g5 , g8 , g9 we find stability at p
2 = 5
GeV2. The technical reason for this difference is that, in the latter case, the equations do not determine the five
constants for p2 ≈ 0; therefore the stability region lies around the center of the p2 interval (0,m2J). For g6 we do not
find stability and we derive it by consistency equations derived from Table 2. To the error arising from the stability
analysis we have added a further theoretical uncertainty of ±15% in quadrature.
8An attempt to compute quadrilinear couplings via SU4 symmetry relations can be found in [1] and in [13]. For
example, the result for g0 obtained in [13] is 30 GeV
−2. The difference with Table 3 is due to the large SU4 violations
of our model (mc >> mu,ms).
V. FORM FACTORS
The coupling constants gj can be expressed in terms of the constants Aj , B and K using the results of Table 2.
These constants, for |~qπ| 6= 0, are expressed in terms of parametric integrals Ij as follows:
A1 =
C1(1 − ω2)− 2C3 + 2C2ω
2(1− ω2) ,
A2 =
C1(ω
2 − 1)− 6C2ω + 2C3(2 + ω2)
2(ω2 − 1)2 ,
A4 =
C2(2 + 4ω
2) + ω(C1(1 − ω2)− 6C3)
2(ω2 − 1)2 ,
B(qπ) =
1
1 + ω
∫ 1
0
dx[I4(∆
′(x, qπ))−∆(x, qπ)K(x, qπ)] , (30)
K(qπ) =
∫ 1
0
dxK(x, qπ), (31)
where
C1(qπ) =
∫ 1
0
dx[I5(∆(x, qπ),∆
′(x, qπ), ω) +m
2K(x, qπ)] ,
C2(qπ) = −I2 −
∫ 1
0
dx[∆′(x, qπ)I4(∆
′(x, qπ)) + ∆(x, qπ)I4(∆(x, qπ))
− ∆(x, qπ)∆′(x, qπ)K(x, qπ)] ,
C3(qπ) = −ωI2 −
∫ 1
0
dx[(∆(x, qπ) + ω∆
′(x, qπ))I4(∆
′(x, qπ))∆
2(x, qπ)K(x, qπ)] ,
K(x, qπ) =
∂
∂m2
I5(∆(x, qπ),∆
′(x, qπ), ω), (32)
and we have defined
∆(x, qπ) = ∆− qπx , (33)
∆′(x, qπ) = ∆− qπxω . (34)
To compute the integrals we have applied the Feynman trick with the shift ℓ + qx → ℓ′ where the pion momentum
is qµ = (qπ , 0, 0, qπ). ω is computed by eq. (15) with the appropriate value of p
2, according to the discussion above.
Moreover we have used the approximation:
v′µ = ω vµ , (35)
which has the correct normalization at ω = 1 and also satisfies the constraint ω = v ·v′. Using (35) we assume that at
least one of the two charmed resonances is off-shell, simplifying considerably the numerical computation. A numerical
calculation of the integrals in these equations leads to a general fit of the form factors as follows:
fk(|~qπ |) = 1
1 +
|~qπ|
mk
, (36)
with approximately the same value for all the form factors:
mk = 0.20± 0.05 GeV . (37)
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FIG. 4: The dependence of g(q) ≡ gD∗Dpi(q)/gDDpi(0) on the pion momentum q.
It is useful to compute the corrections to the soft pion limit also for the DD∗π coupling constants whose value
for qπ → 0 was computed in [8] and reported in eq. (14). Using the same technique employed above we make the
substitution
1
(ℓ2 −m2)2 →
1
(ℓ2 −m2)[(ℓ + q)2 −m2] (38)
and compute the integrals appearing in eq. (63) of [8] by the Feynman method as above. The result of this calculation
is plotted in Fig. 4. The dependence can be fitted by a formula similar to eq. (36) with a mass mχ = 0.37 GeV:
gD∗Dπ(|~qπ |) = g
spl
D∗Dπ
1 + |~qpi|mχ
. (39)
It is useful to compare this result with that found in Ref. [16] for the same quantity computed in a QCD inspired
potential model. In that case one finds again a similar form factor with mχ = 0.20± 0.10 GeV. These two determina-
tions are sufficiently compatible and induce us to be confident that the method we have used to get the results (36)
and (37) is reliable. It can be noted that considering a different extrapolation, i.e. in the pion virtuality Q2, as in
Ref. [17], a smoother behavior is obtained, which should be relevant in the calculation of the J/Ψ absorption cross
section.
VI. CONCLUSIONS
As discussed in [18], but see also [5], the leading contributions to the current matrix element 〈H(v′)π|c¯γµc|H(v)〉 in
the soft pion limit (spl) are the pole diagrams. The technical reason is that, in the spl, the reducing action of a pion
derivative in the matrix element is compensated in the polar diagrams by the effect of the denominator that vanishes
in the combined limit qπ → 0, mc →∞. Let us now compare this result with the effective JDDπ coupling obtained
by a polar diagram with an intermediate D∗ state. We get in this case
gpolar0 ≈
gJDD∗gD∗DπmD
2qπ · pD . (40)
This expression dominates over the result (28) for pion momenta smaller than 100 MeV. If one restricts the model to
the soft pion limit (|~qπ| < 100 MeV), in spite of the rather large value of g0(0) the diagrams containing this coupling
are suppressed, and one can expect a similar result also for the other couplings. However, to allow the production
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of a D(∗)D(∗) pair by processes (1), one has to go beyond the spl, since the threshold for the charmed meson pair is
|~qπ| = 700−1000 MeV. Our results show that in the CQM model this is indeed possible, by including computed form
factors as in (36) and (39). Similar form factors were considered in [1], with a different motivation. Here we have
shown that the CQM model not only allows their computation, but also gives the general expression for the trilinear
and quartic couplings of J/ψ to charmed mesons and pions. In spite of its model dependent character this seems to
us an interesting result. Applications to the problem of the J/ψ absorption in a nuclear medium will be considered
elsewhere.
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